The nature of axonal arborization occurring under the action of low-frequency electromagnetic fields. Kyiv Taras Shevchenko University and NAS of Ukraine, Kyiv, Ukraine ABSTRACT. Background. Previously, it was found that the drying of salt solutions prepared on water with a negative charge is accompanied by the arborization of salt crystals, i.e. -the formation of needle-or plant-shaped crystals. It was also found that low-frequency electromagnetic fields stimulate the regeneration of damaged neurons. Objective. The aim of the work was to test the hypothesis that negative electrization of the cytoplasm of neurons, as well as their axonal arborization, can occur under the influence of low-frequency electromagnetic fields. Methods. For the negative electrization of aqueous solutions of chlorides, various low-frequency (0 ÷ 100 Hz) EMF generators were used. Negative electrization of aqueous solutions of chlorides was visualized using the method of sensitive crystallization. Results. It is shown that under the action of low-frequency electromagnetic fields, arborization of chlorides, which are the main salt components of the cytoplasm of cells, including neurons, occurs. This made it possible to explain the nature of axonal arborization of damaged neurons, which is observed under the influence of low-frequency electromagnetic fields in vivo. Conclusion. Under the action of lowfrequency electromagnetic fields, negative electrization of aqueous solutions of chlorides occurs. By preliminarily optimizing the content of chlorides in the body, it is possible to create optimal conditions for the axonal arborization of neurons and the formation of new capillaries using low-frequency electromagnetic fields.
Introduction
It was previously shown that the shape of the crystals formed after evaporation of salt solutions depends on the sign of the electric potential of the water used for preparing such solutions. It has been particularly shown that the evaporation of salt solutions with positive electric potential is accompanied by the formation of cubic crystals and the evaporation of salt solutions with negative electric potential is accompanied by the formation of needle-like crystals ( fig. 1 , 2) [1] [2] [3] [4] .
It is especially important that the described regularities are performed for chloride crystals ( fig.  3 ), which are the main salt component of human cells [1] .
A particularly clear confirmation of the validity of the established dependence, with respect to sodium chloride, was obtained by using sorbents that acquire opposite surface charges in an aqueous medium. First, it is activated carbon, which acquires a positive surface charge due to the sorption of aque-ous hydrogen ions H + , and, secondly, it is silica gel acquiring a negative surface charge due to sorption of aqueous hydroxyl ions OH - [5] . 74 carbon, which was previously moistened with an aqueous solution of sodium chloride ( fig. 4 , left); even more numerous filamentous crystals, the plexus of which resembles cotton wool, are formed on the surface of the drying silica gel, which was also premoistened with an aqueous solution of sodium chloride ( fig. 4 , right) [1] . Fig. 2 . It is the crystals that formed after the drying of solutions of CuSO 4 prepared on water potentials of +250 mV (left) and -250 mV (right). All these results have led to the conclusion that in contact with the negatively charged water is the formation of filamentous or tree-like structures of substances of different chemical nature. This conclusion stimulated the emergence of interest in the conditions and physical factors causing arborization. To a large extent, these studies were stimulated by the ideas of those neurophysiologists and neurologists who identify the conditions that cause the arborization of salt crystals, with the conditions under which the arborization of neural axons occurs [6] . In this aspect, it was impossible not to pay attention to the successful regeneration of damaged neurons under the influence of low-frequency EMFs [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . This suggested that low-frequency EMFs can cause negative electrization of aqueous solutions, i.e. -to form the conditions necessary for the arborization of their contents. Here are the results of experimental verification of this assumption.
Aim
The aim of the work was to test the hypothesis that conditions for the arborization of chlorides arise in low-frequency electromagnetic fields, and, consequently, for the arborization of neural axons.
Materials and methods
A sensitive crystallization method was used.
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Results and discussion
Since chlorides are the main salt components of the neural cytoplasm, the effect of low-frequency EMFs on the crystallization of various chlorides was studied in the first place. In the course of numerous experiments it was found that the tree crystals are formed by drying different solutions of chlorides, previously exposed to variable EMFs low frequency (0 -100 Hz), including direct ( fig. 6,7) . Thus, the assumption made by a priori was confirmed experimentally. Fig. 6 . Crystals formed after drying of an aqueous solution of CuCl2, previously exposed to low-frequency (0÷100 Hz) EMFs. For contrast, the crystals formed were treated with ammonia vapors. The results obtained allow us to offer a clear explanation of how low-frequency EMFs can cause negative electrization in the cytoplasm of neurons. This explanation is convenient to present in the form of a chain of facts:
1) Under the influence of low-frequency EMFs in the cytoplasm of neurons there are electric currents.
2) When electric currents flow in solutions containing chloride anions, at least two chemical reactions occur [5]:
1. H 2 O → H 2 + O* (in fact, the electrolysis of water); 2. O* + Cl -→ ClO -. These reactions show how the concentration of dissolved hydrogen gas can increase in the cells of intact nerve fibers under the action of low-frequency EMFs. As at contact with gaseous hydrogen water and water solutions receive a negative charge [5] , there will be a negative electrization of intact nerve fibers. Therefore, under the influence of lowfrequency EMFs can be created conditions that contribute to the arborization of the contents of the cytoplasm of neurons, and as a consequence-the formation of new dendroid residues of neurons.
Thus, due to the obtained results and clear explanation, the described cases of restoration of innervation of the affected tissues under the action of low-frequency EMFs [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , received a clear physico-chemical justification. It should be noted that the proposed explanation of the mechanism of restoration of neurons under the action of low-frequency EMFs is not consistent with the previously proposed explanations of other authors, who, however, did not explain the nature of arborization [19, 20] .
It seems appropriate to make two relevant additions. Given that sodium chloride is the most common salt component of blood plasma, it can be assumed that the capillaries are also able to be updated and under the influence of low-frequency EMFs.
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76 can be assumed that the activity of the heart determines the ability of neurons and capillaries to regenerate. Agree, this assumption allows you to expand existing ideas about the functions of the heart. It is advisable, for example, to consider the possible effect of cardiac EMFs on the formation of both the nervous and circulatory systems of the developing fetus.
Conclusion
The low-frequency EMFs can cause negative electrization of aqueous solutions, i.e. -to form the conditions necessary for the arborization of their contents. For this reason, low-frequency EMFs can stimulate the arborization of both neural axons and blood capillaries, stimulating their regeneration.
Feather research perspectives To demonstrate that low-frequency EMFs stimulate arborization axons and capillaries in vivo.
